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INTRODUCTION

The Naval Medical Research Institute (NMRI) developed a porcine model of
decompression sickness (DCS) as a tool for the prospective study of factors that may influence
the risk of DCS in an animal (1-3). The porcine model has been established as a successful
animal rﬁodel for research in several human pathologies (4-7). This model has also proved to be
highly flexible and has been applied to multiple areas of investigation including practical,
clinical, and basic science issues (8-11). These areas include the identification of physical,
physiological, and environmental risk factors, the comparison and assessment of treatment
strategies; and the research into histopathological, cellular, microvascular, and even genetic
determinants of susceptibility to DCS (12-14). We recently adapted the porcine model to
explore saturation profiles and evaluate therapeutic intervention stratagems.

The pooled data included here represent the current generation of the NMRI porcine
model from its initiation in 1994 through the last non-saturation dive in 1996. We compiled
details from these dives into a central, accessible format for rapid, retrospective study of DCS in
this species. The database includes the significant animal characteristics, individual dive
profiles, physiologic measurements, and observed clinical outcome for each of the animal dives.
This effort parallels a similar compilation of human data at NMRI for mathematical modeling
efforts to predict DCS outcomes. Eventually, we plan to use these databases in interspecies

scaling efforts (15).

METHODS
Data were collected and recorded for each study while the dive was performed, and were

maintained in both handwritten form and on computer spreadsheet files. Throughout the three



years of data collection, many different formats for data recording were used in the computerized
database. All of the data were reviewed and compiled into a single uniform format using
Borland® QUATTRO PRO spreadsheet software. The new format was developed to assign
observationai fields for all pertinent outcome measures and subject characteristics. All fields and
database entry cells have been annotated with data directly from the handwritten forms, from
previously generated computer-based entries, or recorded/listed as not observed, when
appropriate. All files were reviewed specifically to prevent duplication and scrutinized for entry

CIrors.

DISCUSSION

The information collected, recdrded, and maintained varies with each study; therefore,
the database provides limited descriptive information. Tables 1 and 2 summarize the
manifestations by dive type. The ultimate value of an animal model is determined by its
applicability to predicting human outcome. This determination can only be achieved through a
clear understanding of the dose-response for DCS, the application of appropriate mathematical
models of expected outcomes, and ultimately by developing a scaleable relationship between the
compared species. This corpus of information serves as an archived starting point for such

efforts.
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APPENDIX 1: DIVE AND ANIMAL CHARACTERISTICS

DIVEDATE | PIG# DIVE AGE WT. DEPTH | BOTTOM
PROGRAM TIME
(days) (KG) (FT) (minutes)
28-Jun-94 40 1 18.90 200 23.43
16-Aug-94 341 1 19.20 200 23.43
05-Dec-94 850 4 62 18.40 200 23.36
05-Dec-94 953 4 61 20.20 200 23.36
05-Dec-94 851 4 61 19.80 200 23.36
09-Dec-94 874 4 67 20.601 200 23.36
14-Dec-94 899 4 68 18.70 200 23.36
14-Dec-94 900 4 68 19.60{ 200 23.36
15-Dec-94 896 4 65 18.30] 200 23.36
04-Jan-95 944 5 67 20.00 200 23.52
04-Jan-95 946 5 67 19.30 200 23.52
05-Jan-95 947 5 68 20.60 200 23.52
05-Jan-95 945 5 68 18.30 200 23.52
06-Jan-95 949 5 69 19.60 200 23.52
06-Jan-95 948 5 69 20.301 200 23.52
10-Jan-95 978 5 70 19.00 200 23.52
10-Jan-95 979 5 70 18.00| 200 23.52
12-Jan-95 981 5 72 19.30 200 23.52
12-Jan-95 980 5 72 19.60 200 23.52
13-Jan-95 983 4 67 18.00 200 23.36
13-Jan-95 982 5 67 20.00 200 23.52
18-Jan-95 503 4 70 20.10 200 23.36
18-Jan-95 505 5 70 18.80 200 23.52
19-Jan-95 506 4 71 21.10] 200 23.36
19-Jan-95 507 5 71 20.80 200 23.52
20-Jan-95 502 4 72 22.10 200 23.36
20-Jan-95 504 5 72 21.10 200 23.52
24-Jan-95 533 4 68 18.90 200 23.36
24-Jan-95 536 5 69 20.20 200 23.52
25-Jan-95 534 4 68 20.00 200 23.36
25-Jan-95 532 5 69 19.30 200 23.52
26-Jan-95 535 4 69 18.30 200 23.36
26-Jan-95 537 5 71 18.50f 200 23.52
31-Jan-95 260 4 68 19.70 200 23.36
31-Jan-95 262 5 69 19.90 200 23.52
01-Feb-95 261 4 68 18.60] 200 23.36
01-Feb-95 257 5 69 19.30( 200 23.52
02-Feb-95 259 4 70 18.40{ 200 23.36
02-Feb-95 258 5 70 18.50 200 23.52
11-Apr-95 734 6 69 20.35 250 8.50
11-Apr-95 735 6 69 20.30 250 8.50
11-Apr-95 738 8 69 21.30 250 8.50
12-Apr-95 733 8 68 20.50| 250 8.50
13-Apr-95 736 6 70 20.20 250 8.50
13-Apr-95 737 8 69 19.60) 250 8.50
18-Apr-95 923 6 62 20.65 250 8.50
18-Apr-95 927 8 62 19.15 250 8.50
19-Apr-95 926 6 63 19.90f 250 8.50
19-Apr-95 929 8 61 17.90 250 8.50
20-Apr-95 928 6 62 19.10( 250 8.50
20-Apr-95 925 8 64 19.20 250 8.50




25-Apr-95 420 6 63 20.50] 250 8.50
25-Apr-95 421 8 63 20.60( 250 8.50
26-Apr-95 417 6 22.80( 250 8.50
26-Apr-95 418 8 64 19.50| 250 8.50
03-May-95 821 6 62 20.80] 250 8.50
03-May-95 823 8 62 19.60f 250 8.50
04-May-95 822 6 63 22.40} 250 8.50
04-May-95 824 8 63 22.20f 250 8.50
10-May-96 11 6 64 20.50f 250 8.50
10-May-95 7 8 64 19.80( 250 8.50
11-May-95 8 6 65 20.40] 250 8.50
11-May-95 12 8 65 2190 250 8.50
16-May-95 28 6 61 21.20] 250 8.50
16-May-95 33 8 61 20.20( 250 8.50
17-May-95 29 6 63 20.70] 250 8.50
17-May-95 30 8 63 20.70( 250 8.50
18-May-95 31 6 64 21.05] 250 8.50
18-May-95 32 8 64 20.65| 250 8.50
23-May-95 39 6 68 2140 250 8.50
23-May-95 38 8 68 18.60f 250 8.50
24-May-95 35 6 70 2160 250 8.50
24-May-95 34 8 70 2110 250 8.50
26-May-95 37 6 71 21.20] 250 8.50
26-May-95 36 8 71 18.60( 250 8.50
31-May-95 42 6 20.40( 250 8.50
31-May-95 41 8 20.20] 250 8.50
02-Jun-95 40 1 19.40{ 200 23.43
28-Jun-95 381 1 21.30f 200 23.43
28-Jun-95 384 1 20.50( 200 23.43
01-Aug-95 341 8 21.50f 250 8.50
01-Aug-95 342 8 20.90( 250 8.50
08-Aug-95 361 10 22.90( 200 17.00
09-Aug-95 363 9 21.30f 200 17.00
09-Aug-95 362 10 21.70] 200 17.00
10-Aug-95 364 9 19.20{ 200 17.00
10-Aug-95 365 10 20.30] 200 17.00
10-Aug-95 360 10 19.60] 200 17.00
17-Aug-95 379 9 17.50( 200 17.00
17-Aug-95 378 10 19.30] 200 17.00
22-Aug-95 376 9 19.60( 200 17.00
22-Aug-95 374 10 20.00f 200 17.00
23-Aug-95 377 9 20.40f 200 17.00
23-Aug-95 375 10 18.00f 200 17.00
24-Aug-95 393 9 17.00] 200 17.00
24-Aug-95 394 10 17.90( 200 17.00
29-Aug-95 201 9 19.50] 200 17.00
29-Aug-95 400 10 22.50| 200 17.00
30-Aug-95 397 9 19.60{ 200 17.00
30-Aug-95 396 10 22.10] 200 17.00
31-Aug-95 398 9 20.00f 200 17.00
31-Aug-95 399 10 21.00] 200 17.00
06-Sep-95 207 9 18.20] 200 17.00
06-Sep-95 209 10 18.10( 200 17.00
07-Sep-95 210 9 21.80( 200 17.00
07-Sep-95 208 10 20.10] 200 17.00
19-Sep-95 248 9 18.50{ 200 17.00




19-Sep-95 249 10 18.001 200 17.00
20-Sep-95 247 9 20.10| 200 17.00
20-Sep-95 246 10 17.50] 200 17.00
21-Sep-95 250 9 20.40( 200 17.00
26-Sep-95 251 10 18.65| 200 17.00
03-Oct-95 60 11 72 20.50] 200 17.00
03-Oct-95 61 12 72 18.95| 200 17.00
04-Oct-95 63 11 74 19.45( 200 17.00
04-Oct-95 62 12 71 19.60] 200 17.00
05-Oct-95 58 11 77 18.95] 200 17.00
05-Oct-95 59 12 77 16.80] 200 17.00
11-Oct-95 294 11 68 19.60] 200 17.00
11-Oct-95 295 12 68 19.85{ 200 17.00
12-Oct-95 293 11 68 20.40{ 200 17.00
12-Oct-95 296 12 68 17.80( 200 17.00
07-Nov-95 139 11 64 19.30/ 200 17.00
07-Nov-95 144 12 66 19.80| 200 17.00
08-Nov-95 141 11 64 18.00f 200 17.00
08-Nov-95 143 12 66 18.00) 200 17.00
09-Nov-85 140 11 64 18.10] 200 17.00
09-Nov-95 142 12 64 17.65] 200 17.00
14-Nov-95 164 11 69 20.30| 200 17.00
14-Nov-95 166 12 69 20.60f 200 17.00
16-Nov-95 163 11 68 19.45| 200 17.00
16-Nov-95 168 12 69 20.05] 200 17.00
17-Nov-95 167 13 17.25( 200 17.00
17-Nov-95 165 14 18.35( 200 17.00
30-Nov-95 190 13 62 18.60( 200 17.00
30-Nov-95 193 14 62 20.80| 200 17.00
01-Dec-95 191 13 62 19.50f 200 17.00
01-Dec-95 194 14 62 19.00f 200 17.00
05-Dec-95 24 13 66 17.70{ 200 17.00
05-Dec-95 26 14 65 18.70( 200 17.00
06-Dec-95 29 13 64 17.95| 200 17.00
06-Dec-95 25 14 66 19.00f 200 17.00
07-Dec-95 27 13 65 18.66| 200 17.00
07-Dec-95 28 14 64 18.60] 200 17.00
12-Dec-95 37 13 61 21.25] 200 17.00
12-Dec-95 38 14 61 21.40| 200 17.00
13-Dec-95 35 13 61 19.85( 200 17.00
13-Dec-95 36 14 61 20.65| 200 17.00
14-Dec-95 40 13 61 14.20] 200 17.25
14-Dec-95 39 14 61 17.50] 200 17.00
17-Jan-96 74 13 61 21.80| 200 17.00
17-Jan-96 73 14 61 18.80] 200 17.00
18-Jan-96 71 15P 63 21.50| 250 30.00
18-Jan-96 72 15P 63 2450 250 30.00
23-Jan-96 76 15P 65 20.80f 250 30.00
23-Jan-96 75 15P 65 23.10] 250 30.00
24-Jan-96 401 15A 63 18.60f 250 30.00
30-Jan-96 402 15A 63 20.60{ 250 30.00
30-Jan-96 404 15A 62 19.40] 250 30.00
31-Jan-96 420 15A 61 18.60( 250 30.00
31-Jan-96 422 15A 61 18.40] 250 30.00
01-Feb-96 403 15A 73 18.30f 250 30.00
01-Feb-96 421 15A 61 17.20] 250 30.00




06-Feb-96 433 15A 65 18.90( 250 30.00
06-Feb-96 435 15A 65 21.20f 250 30.00
07-Feb-96 430 15A 66 19.10f 250 30.00
07-Feb-96 437 15A 66 18.60] 250 30.00
08-Feb-96 432 15A 67 18.10( 250 30.00
08-Feb-96 431 15AS 67 17.60| 250 30.00
13-Feb-96 87 15A 20.30] 250 30.00
13-Feb-96 86 15AS 64 18.60] 250 30.00
14-Feb-96 84 15A 65 19.40{ 250 30.00
14-Feb-96 88 15AS 65 21.70] 250 30.00
15-Feb-96 85 15A 66 19.50{ 250 30.00
15-Feb-96 83 16AS 66 18.50] 250 30.00
21-Feb-96 453 15A 65 18.95] 250 30.00
21-Feb-96 454 15AS 65 19.35f 250 30.00
22-Feb-96 455 15A 66 19.756] 250 30.00
22-Feb-96 452 15AS 66 19.35/ 250 30.00
23-Feb-96 457 15A 67 19.20] 250 30.00
23-Feb-96 456 15AS 67 19.70( 250 30.00
27-Feb-96 482 15A 64 19.80{ 250 30.00
27-Feb-96 480 15AS 64 18.50] 250 30.00
28-Feb-96 483 15A 65 18.00] 250 30.00
28-Feb-96 481 15AS 65 19.85{ 250 30.00
29-Feb-96 484 15A 66 17.50] 250 30.00
29-Feb-96 479 15AS 66 18.20] 250 30.00
05-Mar-96 499 15A 20.60] 250 30.00
05-Mar-96 497 15AS 64 20.00( 250 30.00
06-Mar-96 495 16 65 18.80] 250 30.00
06-Mar-96 498 15A 65 21.10] 250 30.00
07-Mar-96 494 16 66 20.30( 250 30.00
07-Mar-96 496 15A 66 18.80] 250 30.00
12-Mar-86 529 16 87 19.50] 250 30.00
12-Mar-96 527 15A 87 19.50| 250 30.00
13-Mar-96 531 16 89 20.05] 250 30.00
13-Mar-96 526 16 88 19.50] 250 30.00
14-Mar-96 530 16 89 17.70] 250 30.00
14-Mar-96 528 15A 88 18.30] 250 . 30.00
19-Mar-96 90 16 63 20.00f 250 30.00
19-Mar-96 94 15A 63 19.60] 250 30.00
20-Mar-96 93 16 64 20.50] 250 30.00
20-Mar-96 91 15A 64 19.20 250 30.00
21-Mar-96 92 16 . 65 17.80] 250 30.00
21-Mar-96 89 15A 65 18.40] 250 30.00
26-Mar-96 544 16 62 20.70] 250 30.00
26-Mar-96 547 15A 62 20.10| 250 30.00
27-Mar-96 545 16 63 21.10] 250 30.00
27-Mar-96 546 15A 63 19.00] 250 30.00
28-Mar-96 548 16 64 250 30.00
28-Mar-96- 543 15A 64 17.50( 250 30.00
09-Apr-86 593 16 62 22.30] 250 30.00
09-Apr-96 592 15A 62 23.50] 250 30.00
10-Apr-96 594 16 64 20.50| 250 30.00
10-Apr-96 590 15A 64 21.00f 250 30.00
11-Apr-96 589 16 65 18.00] 250 30.00
11-Apr-96 591 15A 65 20.60] 250 30.00
18-Apr-96 7 16 64 21.50] 250 30.00
18-Apr-96 1 15A 64 21.90] 250 30.00




19-Apr-96 5 15A 65 20.60] 250 30.00
19-Apr-96 2 15AS 65 21.60] 250 30.00
23-Apr-96 3 15A 70 20.40( 250 30.00
23-Apr-96 4 15AS 70 19.20] 250 30.00
24-Apr-96 719 15A 62 18.80| 250 30.00
24-Apr-96 722 158 62 16.90] 250 30.00
25-Apr-96 720 15A 63 18.80f 250 30.00
25-Apr-96 721 158 63 18.80( 250 30.00
07-May-96 750 15B 72 22.00] 250 30.00
07-May-96 752 15A 72 20.10) 250 30.00
08-May-96 751 15A 73 18.50( 250 30.00
08-May-96 747 158 73 18.80( 250 30.00
09-May-96 749 15A 74 18.20] 250 30.00
09-May-96 748 15B 74 19.50( 250 30.00
14-May-96 771 15A 68 22.40( 250 30.00
14-May-96 772 158 68 19.50( 250 30.00
15-May-96 775 15A 69 19.30] 250 30.00
15-May-96 773 158 69 19.70{ 250 30.00
16-May-96 776 15A 70 17.00{ 250 30.00
16-May-96 774 15B 70 19.70( 250 30.00
21-May-96 786 15A 71 20.40] 250 30.00
22-May-96 784 15B 72 19.10] 250 30.00
23-May-96 785 15A 73 19.90( 250 30.00
23-May-96 788 15B 73 19.70] 250 30.00
28-May-96 787 15A 78 19.80| 250 30.00
29-May-96 789 11 79 20.20| 200 17.00
30-May-96 796 N/A 68 19.40 :
04-Jun-96 797 15A 72 23.10] 250 30.00
04-Jun-96 795 15B 72 22.10] 250 30.00
05-Jun-86 794 15A 83 22.70] 250 30.00
05-Jun-96 798 158 73 20.10( 250 30.00
11-Jun-96 663 15A 66 22.00] 250 30.00
11-Jun-96 659 158 66 20.50| 250 30.00
13-Jun-96 662 15A 68 19.40 250 30.00
13-Jun-96 661 158 68 19.40] 250 30.00
18-Jun-96 658 15A 74 19.10( 250 30.00
18-Jun-96 660 158 74 18.20f 250 30.00
19-Jun-96 812 15A 64 18.80] 250 30.00
19-Jun-96 808 15B 64 19.00( 250 30.00
20-Jun-96 811 15A 65 18.25) 250 30.00
20-Jun-96 807 15B 65 18.50( 250 30.00
25-Jun-96 809 15A 75 18.40{ 250 30.00
25-Jun-96 810 158 75 22.70f 250 30.00
26-Jun-96 204 15A 72 20.80| 250 30.00
26-Jun-96 203 15B 72 18.9] 250 30.00
27-Jun-96 201 15A 73 17.80] 250 30.00
27-Jun-96 202 15B 73 18.70] 250 30.00
09-Jul-96 905 16 73 21.50] 250 30.00
09-Jul-96 907 15A 73 19.00] 250 30.00
10-Jul-96 906 16 74 21.60{ 250 30.00
10-Jul-96 908 15A 74 20.50 250 30.00
11-Jul-96 909 16 75 17.40] 250 30.00
11-Jul-96 910 15A 75 19.40{ 250 30.00
18-Jul-96 911 16 55 18.00( 250 30.00
18-Jul-96 916 15A 57 18.20] 250 30.00
19-Jul-96 914 16 58 19.50] 250 30.00




19-Jul-96 912 15A 58 19.10] 250 30.00
23-Jul-96 913 16 62 18.50] 250 30.00
23-Jul-96 915 15A 62 17.90| 250 30.00
24-Jul-96 922 16 60 18.70| 250 30.00
24-Jul-96 918 15A 60 18.50| 250 30.00
25-Jul-96 917 16 61 20.00( 250 30.00
25-Jul-96 920 15A 61 21.00f 250 30.00
30-Jul-96 921 16 66 19.40| 250 30.00
30-Jul-96 919 15A 66 16.60| 250 30.00
31-Jul-96 877 15A 71 19.4| 250 30.00
31-Jul-96 879 16 71 19.3] 250 30.00
01-Aug-96 878 16 72 18.9] 250 30.00
01-Aug-96 876 15A 72 16.90] 250 30.00
06-Aug-96 894 16 68 20 250 30.00
06-Aug-96 892 15A 68 20.6{ 250 30.00
07-Aug-96 893 16 69 20{ 250 30.00
07-Aug-96 891 15A 69 20.3] 250 30.00
08-Aug-96 890 15A 70 17.9] 250 30.00
08-Aug-96 895 15A 70 18.0] 250 30.00
13-Aug-96 928 16 66 18.80| 250 30.00
13-Aug-96 924 15A 66 20.00( 250 30.00
14-Aug-96 925 16 67 17.90| 250 30.00
14-Aug-96 926 16A 67 17.80] 250 30.00
15-Aug-96 927 16 68 21.30] 250 30.00
15-Aug-96 929 15A 68 21.00] 250 30.00
04-Sep-96 40 16 64 21.20| 250 30.00
04-Sep-96 42 15A 20.40| 250 30.00
05-Sep-96 37 16 65 18.70] 250 30.00
05-Sep-96 39 15A 65 19.00| 250 30.00
06-Sep-96 38 16 66 19.20| 250 30.00
06-Sep-96 41 15A 66 18.90| 250 30.00
10-Sep-96 46 15A 250 30.00
10-Sep-96 45 16 250 30.00
11-Sep-96 47 16 19.5] 250 30.00
11-Sep-96 43 158 19.4| 250 30.00
12-Sep-96 48 16 17.8] 250 30.00
12-Sep-96 44 158 21.2] 250 30.00
17-Sep-96 54 16 21.3] 250 30.00
17-Sep-96 55 158 21.5] 250 30.00
18-Sep-96 53 16 20.2| 250 30.00
18-Sep-96 56 158 20.6] 250 30.00
19-Sep-96 57 16 21.3] 250 30.00
19-Sep-96 52 158 19.9] 250 30.00
24-Sep-96 64 16 20.3] 250 30.00
24-Sep-96 67 158 201 250 30.00
25-Sep-96 63 16 19.4] 250 30.00
25-Sep-96 66 158 20.8] 250 - 30.00
26-Sep-96 65 16 17.6] 250 30.00
26-Sep-96 62 15B 16.3[ 250 30.00
01-Oct-96 75 16 21.90| 250 30.00
01-Oct-96 74 15B 18.00( 250 30.00
02-Oct-96 71 16 21.30] 250 30.00
02-Oct-96 72 158 18.4( 250 30.00
03-Oct-96 73 16 209 250 30.00
03-Oct-96 70 15B 18.3] 250 30.00
09-Oct-96 92 16 17.8] 250 30.00




09-Oct-96 ) 158 19.3] 250 30.00
10-Oct-96 94 16 16.7] 250 30.00
10-Oct-96 93 158 20.4| 250 30.00
16-Oct-96 97 16 215] 250 30.00
16-Oct-96 95 158 20.2| 250 30.00
| 17-Oct-96 98 16 10.3| 250 30.00
17-Oct-96 96 158 187| 250 30.00
22-Oct-96 606 16 18.9| 250 30.00
22-Oct-96 | 607 15B 21.3] 250 30.00
23-0Oct-96 605 16 19.3] 250 30.00
23-Oct-96 604 158 194 250 30.00
06-Nov-96 630 16 16.8] 250 30.00
06-Nov-96 632 158 216| 250 30.00
07-Nov-96 629 16 206| 250 30.00
07-Nov-96 627 158 19.1] 250 30.00
13-Nov-96 640 16 21.8] 250 30.00
13-Nov-96 641 158 218| 250 30.00
14-Nov-96 642 16 18] 250 30.00
14-Nov-96 643 158 224 250 30.00
19-Nov-96 649 16 206| 250 30.00
19-Nov-96 648 15B 247 250 30.00
20-Nov-96 651 16 204 250 30.00
20-Nov-96 652 158 196| 250 30.00
21-Nov-96 650 16 19.7| 250 30.00
21-Nov-96 647 158 19.7] 250 30.00
26-Nov-96 658 16 214 250 30.00
26-Nov-96 657 158 20.2| 250 30.00
27-Nov-96 660 16 16.9] 250 30.00
27-Nov-96 661 158 17.9] 250 30.00
04-Dec-96 673 16 20| 250 30.00
04-Dec-96 672 158 198| 250 30.00
05-Dec-96 670 16 192 250 30.00
05-Dec-96 669 158 20.3] 250 30.00
06-Dec-96 671 16 76| 250 30.00
06-Dec-96 674 158 19| 250 30.00
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APPENDIX 4: Graphic and Real-Time Descriptions of the Dive Programs

A. Graphic Representation Key

Solid line represents air
Dashed line represents 20% oxygen in helium

B. Real-time Record Key

Top Line
1st number - depth in feet of seawater
2nd number - bottom time in minutes
3rd number - ascent time in minutes

Second Line
Ist number - initial breathing gas (1.0 = air)
2nd number - number of animals that made the dive*
3rd number - indicates outcome (0 = no outcome; 1 = DCS)*

*As the profiles shown in this appendix serve only to illustrate the actual dive profile, the
number of animals shown is always 1, and the outcome shown is always 0.

Lines 3 to end
Column 1: time in minutes
Column 2: depth in feet of seawater
Column 3: breathing gas (1.0 = air; 4.2 = 20%0; in He)
Column 4: Time elapsed to complete gas switching in minutes



Depth (fsw)

Depth (fsw)

Program #1

161

108 |

54

0.0 7.4

Program #4

14.8 22.2
TIME (min)

206

37.0

161

108

0.0 8.8

17

6 26.4
TIME (min)

44.0

Program #1
200, 23.43, 3.37,
1.0 I, 0
Time Depth
0.0 0
2.0 40
3.0 80
4.56 196
5.20 200
2343 200
24.20 180
25.20 120
26.20 60
27.20 0
Program #4
200, 23.36, 10.24,
1.0, 1, 0.,
Time Depth
0 0
2.0 40
3.0 80
4.56 196
52 200
23.36 200
243 190
25.0 180
34.0 0




Program #5

Program #5
161 | ] 200, 23.52, 10.08,
10, 1, 0.,
Time Depth
_ 0 0
iz 2.0 40
=T - 3.0 80
B 4.56 196
2 5.20 200
23.5 200
54 | i 24.2 180
25.3 110
34.0 0
o 1 1 L 1
0.0 8.8 17.6 26.4 35.2 44.0
TIME (min)
Program #6
F-—-n ) ' Program #6
! 250, 8.50, 8.20,
! 10, 1, 00
212 i { | Time Depth
i \ 0 0 4.20, 1.0,
/' \ 1.0 20
159 | ! ‘\ | 2.0 40
% I \ 3.0 80
= / \ 5.46 246
=] / \ 5.50 250
& 108 ; \ 11850 250
! \ 9.20 235
/ N 10.5 190
! \ 11.5 160
il S \ 11135 100
J/ \ 15.5 40
4 ' 17.1 0 1.0, 1.0,
0 1 I3 i
0.0 54 21.6 27.0

10.8 16.2
TIME (min)




Depth (fsw)

212

159

53

Depth (fsw)

Program #8

r=-——="7
l’ ‘\ Program #8
) ' 250, 8.5, 8.20,
[ ! ! 10, 1, 00,
| \ Time Depth
I' ! 0 0 4.20, 1.0,
) 1.0 20
! 1 2.0 40
/ 3.0 80
I' 5.46 246
) i 5.50 250
! \ 8.50 250
/ \ 9.50 170
/ \ 10.20 130
: \ 12.40 60
J N 17.10 0 1.0, 10,
I/ \
/ , RN
0.0 5.4 08 162 216 27.0
TIME (min)
Program #9
161 | | Program #9
200, 17.0, 64,
1.0, 1, 0.0,
Time Depth
0 0
108 1 2.0 40
3.0 80
4.56 196
5.20 200
54 ] 17.00 200
23.4 0
0 1 1 1 1
0.0 6.6 13.2 19.8 26.4 33.0
TIME (min)




Program #10

14.8 22
TIME (min)

161
=
&
108 |
: -
-
[+ 7
[}
(=]
54 | ]
o 1 L — '
0.0 6.6 13.2 198 26.4 33.0
TIME (min)
Program #11
161 i
N
2
< 108 ]
=i
-
[+ 7
4]
(=]
54 l
o PR | 1 1 1
7.4 2 29.6 37.0

Program #10
200, 17.0, 6.40,
1.0, 1, 0.0,
Time Depth

0 0
2.0 40
3.0 80
4.56 196
5.20 200

17.00 200
18.20 120
23.40 0

Program #11
200, 17.0, 10.0,
1.0, 1, 0.,
Time Depth

0 0
1.0 20
2.0 40
3.0 80
4.56 196
52 200
17.0 200
18.0 180
22.0 100
26.0 20
27.0 0




Depth (fsw)

Depth (fsw)

Program #12

Program #12
200, 17.0, 10.0,
1.0, 1, 0.,
161 ; Time Depth
' 0 0
1.0 20
2.0 40
108 3.0 80
4.56 196
5.20 200
17.0 200
17.2 180
54 ; 18.2 120
21.0 120
23.0 ' 80
27.0 0
0 , . . :
0.0 7.4 14.8 22.2 296 37.0
TIME (min)
Program #13
Program #13
200, 17, 10,
161 | 1.0, 1, 0.,
Time Depth
0 0
1.0 24
' 2.0 40
108t . 3.0 80
' 4.56 196
52 200
17.0 200
54 | 18.0 170
23.0 20
26.2 20
27.0 0
0 . . . .
0.0 7.4 2 29.6 37.0

148 22.
TIME (min)



161 |

Depth (fsw)

212

159

Depth (fsw)

83

108

Program #14

54 |

0.0

Program #15A

7.4

148 22.2

TIME (min)

37.0

315

63.0
TIME (min)

Program #14
200, 17.0, 10.0,
1.0, 1, 0.,
Time Depth
0 0
1.0 20
2.0 40
3.0 80
4.56 196
5.2 200
17.0 200
17.2 180
18.2 120
23.0 120
250 60
27.0 0
Program #15A
250, 300, 864,
1.0, 1, 0,
Time Depth
0 0 42, 1.0,
2.0 40
3.0 80
5.46 246
55 250
30.0 250
324 120
42.4 120
44.4 60
64.4 60
66.0 20
116.0 20
116.4 0 1.0, 1.0




Program #15AS

_______ 1' ' ' Program #15AS
,' . 250, 300 864,
' '. 10, 1, 0.,
212 | Il | Time Depth
. '| 0 0 4.2, 1.0,
! | 2.0 40
ise | 3.0 80
; ! 5.46 246
s ! 5.5 250
<] .' 30.0 250
& 106 i 31.25 175 1.0, 1.0,
! 32.4 120
,, 42.4 120
44.4 60
% 1 | 644 60
’: 66.0 20
, 116.0 20
o | , . \_ 116.4 0
0.0 31.5 63.0 94.5 126.0
TIME (min)
Program #15B
. = Program #15B
! | 250, 30, 76.4,
o1z | | | 10, 1, 0.,
1 ' 7 Time Depth
! { 0 0 4.20, 1.0,
! | 2.0 40
159 | Il ] 3.0 80
H | . 5.46 246
= : [___ 5.5 250
B o | . 30.0 250
& ! . 1 | 324 120
| | 424 120
! " 44.4 60
T ~ 64.4 60
| ! 1 | 660 20
| \ 106.0 20
[ TTTTTTTTTTTT 106.4 0 1.0, 1.0,
(4] A , . ——
0.0 29.0 87.0 116.0

58.0
TIME (min)




Depth (fsw)

Depth (fsw)

212

159

53

212

159

53

Program #15P

[T - Program #15P*
! '. 250, 30, 69.4,
|| | 10, 1, 0.,
| " Time Depth
ll | 0 0 4.20, 1.0,
| ‘. 2.0 40
| ! l | 3.0 80
| '| 5.46 246
,l ] 5.5 250
, -= 30.0 250
i ! ll . 324 120
I ‘ 394 120
I ) 414 60
,' b - \ 57.4 60
] ! 7 59.0 20
| ! 99.0 20
L, ‘‘‘‘‘‘‘‘‘‘‘‘‘ 99.4 0 1.0, 1.0,
0.0 272 545 B1.8 109.0
TIME (min)
*assumed up to 250 was same as other #15
Program #16
. i Program #16
_______ M ' 250, 30, 784,
.' ; 1.0, 1, 0.,
| ' Time Depth
B l-‘ 0 0 420, 1.0
, . 2.0 40
ll L-\ 3.0 80
u . 546 246
! |'“. T 5.50 250
! | 30.0 250
II - ——n 30.49 210
| \ 33.49 210
ll ! 34.26 180
, ' 38.26 180
'l be - - 39.03 150
| “ 1 44.03 150
Il |L 44 4 120
: STy 54.4 120
1 . , . ] 56.4 60
0.0 29.5 ngg(.?n ) 88.5 118.0 ;gg gg
108.0 20
108.4 0 1.0, 1.0,






